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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor device characterized by said bidirection diode consisting of P-N junction 
structure of a P type polish recon layer and a high concentration N type polish recon layer which 
sandwiches this in a semiconductor device which has a P channel mold power MOS transistor by which a 
channel is formed in the direction of the depth of flute of voltage impression to a gate electrode prepared in 
the interior of a slot, and bidirection diode which protects this MOS transistor. 

[Claim 2] It is the manufacture method of a semiconductor device according to claim 1 characterized by 
performing thermal diffusion of said P type impurity ion-implantation layer by thermal diffusion after an ion 
implantation for said MOS transistor, and performing formation of said high concentration N type polish 
recon layer by ion implantation for said MOS transistor, and next thermal diffusion while performing formatior 
of a P type impurity ion-implantation layer for said P type polish recon layer independently of an ion 
implantation for said MOS transistor. 

[Claim 3] It is the manufacture method of a semiconductor device according to claim 2 characterized by 
performing thermal diffusion of said P type impurity ion-implantation layer by thermal diffusion after an ion 
implantation for base region formation of said MOS transistor, and performing formation of said high 
concentration N type polish recon layer by ion implantation for contact-breaker-plate field formation of said 
MOS transistor, and next thermal diffusion while carrying out in the state of a polish recon film before 
carrying out patterning of the formation of said P type impurity ion-implantation layer to said P type and an 
N type polish recon layer. 

_ _ _ _ [c| a j m 4] A-semiconductor main part which is characterized by providing the following and which a crevice is 
formed in the eel section at a U character mold groove and the gate pad section, and includes a low 
concentration P type drain field common to the eel section and the gate pad section is provided, and it is 
the eel section. An N type base region established in a field which was included in said semiconductor main 
part and divided into said U character mold groove by surface layer of said drain field A high concentration P 
type source field established in a surface layer of this base region Gate oxide prepared in an inside of said U 
character mold groove A gate electrode which consists of polish recon prepared in said U character mold 
groove through gate oxide, Provide a source electrode which makes a base metal aluminum which insulated 
with this gate electrode and interlayer insulation film, and carried out electrical installation to said base 
region and a source field, and it sets in the gate pad section. Field oxide prepared in said crevice, a gate pad 
which makes a base metal aluminum prepared through said interlayer insulation film on this field oxide, and a 
high concentration N type polish recon layer which prepares in the surroundings of this gate pad on said fielc 
oxide, and sandwiches a P type polish recon layer and this 

[Claim 5] A semiconductor device according to claim 4 characterized by said semiconductor main part being 
the epitaxial layer formed on a semiconductor substrate. 

[Claim 6] A semiconductor device according to claim 5 characterized by said semiconductor substrate being 
high concentration P type. 

[Claim 7] A semiconductor device according to claim 5 characterized by said semiconductor substrate being 
high concentration N type. 

[Claim 8] After forming gate oxide in the exposed surface of a semiconductor main part which is 
characterized by providing the following, cover with a polish recon film from on that, and patterning of this 
polish recon film is carried out. The 6th production process which leaves a polish recon film of said a part of 
source field surface and a U character mold groove, and forms a gate electrode, Cover with an interlayer 
insulation film from on that after the 6th production process completion, and patterning of this interlayer 
insulation film is carried out. The 7th production process which exposes the surface of a high concentration 
N type polish recon layer of the most-inner-circumference section of the surface of said 
contact-breaker-plate field and a source field, and said polysilicon Fucus-vesiculosus lock, and the 
outermost periphery, Cover with a metal membrane which makes aluminum a base metal from on that after 
the 7th production process completion, and patterning of this metal membrane is carried out. A source 
electrode which carries out electrical installation to said contact-breaker-plate field and a source field, and \ 
high concentration N type polish recon layer of said outermost periphery is formed. A manufacture method 
of a semiconductor device of having the 8th production process which forms in the diode inside on said field 
insulator layer a gate pad which carries out electrical installation to a high concentration N type polish recon 
layer of said most-inner-circumference section through said interlayer insulation film The 1st production 
process which forms an initial crevice in the eel section of the surface of a semiconductor main part which 
contains a low concentration P-type semiconductor layer used as a drain field in a surface side at an initial 
slot and the gate pad section The 2nd production process which covers the surface of the semiconductor 
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main part after configuration deformation of the U character mold groove and first stage crevice was carried 
out for an initial slot in a crevice from forming a LOCOS oxide film in an inside of a said after [ the 1st 
production process completion ] and first stage slot, and first stage crevice with a polish recon film, forms a 
P type ion-implantation layer in this polish recon film, carries out patterning of this after and polish recon 
film, and forms a polysilicon Fucus-vesiculosus lock in a periphery on a LOCOS oxide film of said crevice 
The 3rd production process which ion-implantation Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. 
carries out post heating diffusion of the N type impurity for said LOCOS oxide film after the 2nd production 
process completion at a mask, and forms an N type base region in a field divided into said U character mold 
groove of a surface layer of said semiconductor layer, carries out thermal diffusion of said P type impurity 
ion-implantation layer by said thermal diffusion, and uses said polysilicon Fucus-vesiculosus lock as a P type 
polish recon layer A resist pattern of said P type polish recon layer to which the most-inner-circumference 
section and the outermost periphery, and said a part of base region surface were exposed at least is formed 
after the 3rd production process completion. Ion-implantation Perilla frutescens (L) Britton var. crispa 
(Thunb.) Decne. carries out post heating diffusion of the high concentration N type impurity for this resist 
pattern at a mask. Even if said base region surface layer has few high concentration N type 
contact-breaker-plate fields and said P type polish recon layers, a high concentration N type polish recon 
layer is formed in the most-inner-circumference section and the outermost periphery. The 4th production 
process which uses said polysilicon Fucus-vesiculosus lock as bidirection diode, A resist pattern which mad< 
a part of surface of said base region and a contact-breaker-plate field and the surface of said diode cover 
after the 4th production process completion is formed. Later, Ion-implantation Perilla frutescens (L) Britton 
var. crispa (Thunb.) Decne. carries out post heating diffusion of the high concentration P type impurity for 
this resist pattern and said LOCOS oxide film at a mask. The 5th production process which forms a high 
concentration P type source field in a surface layer of said base region, the 6th production process which 
leaves a LOCOS oxide film of said crevice as field oxide while removing a LOCOS oxide film of said U 
character mold groove after the 5th production process completion, and after the 6th production process 
completion, a U character mold groove inside 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to a semiconductor device 
with the P channel mold power MOS transistor of a vertical mold which prepared the gate electrode in the 
interior of a slot, and the bidirection diode which consists of polish recon which protects this MOS 
transistor, and its manufacture method about a semiconductor device and its manufacture method. 
[0002] 

[Description of the Prior Art] The power metal-oxide semiconductor field effect transistor which is this kind 
of semiconductor device has the common structure where the unit cell by which parallel connection of a 
large number which have transistor ability was carried out to the eel section of a chip has been arranged, 
and the bidirection diode for the gate protection which becomes the surroundings of the gate pad for the 
electrical installation to the exterior from polish recon has been arranged at the gate pad section. As 
compared with MOSFET of the gate planar mold with which a channel is formed in the channel depth 
direction of a semiconductor main part, and a channel is formed in the direction of a field of a semiconductoi 
main part, high integration of an unit cell is possible for this MOSFET, the large channel width per unit area 
can be taken, and it is known that it is very effective in the reduction in the on resistance of an element. 
Hereafter, the conventional P channel mold power metal-oxide semiconductor field effect transistor is 
explained with reference to drawing 5 . 

[0003] P+ which 1 is a semiconductor main part in drawing, and is high concentration P type It prepares on 
the mold semiconductor substrate 2 and this semiconductor substrate 2,-and-while the U character mold 
groove 3 is formed in the surface of the eel section A in the shape of a grid, it has the epitaxial layer 5 by 
which the crevice 4 was formed in the gate pad section B. First, the eel section A is explained. The gate 
electrode 7 which consists of polish recon through gate oxide 6 is formed in the interior of the U character 
mold groove 3 formed in the epitaxial layer 5 surface. An epitaxial layer 5 is P which is the initial layer of an 
epitaxial layer 5 and is low concentration P type. - N+ prepared in the surface layer of the mold drain field 8, 
the N type base region 9 established in the field separated by the U character mold groove 3 of this drain 
field 8 surface layer more shallowiy than the U character mold groove 3, and a base region 9 Mold 
contact-breaker-plate field 9a and P+ The mold source field 10 is included. On the epitaxial layer 5, the 
interlayer insulation film 1 1 was formed so that the gate electrode 7 might be covered, and on it, the source 
electrode 12 which makes a base metal the aluminum which carries out electrical installation to the source 
field 10 and the contact-breaker-plate field 9a surface by ohmic contact through the contact hole of an 
interlayer insulation film 1 1 is formed further. The source electrode 12 is using the part as the source pad 
for the electrical installation to the exterior. 

[0004] Next, the gate pad section B is explained. Field oxide 13 was formed in crevice 4 inside formed in the 
epitaxial layer 5 surface, and the bidirection diode 14 which becomes a periphery on this field oxide 13 from 
polish recon is formed. The bidirection diode 14 is P+. Mold polish recon layer 1 5-N type polish recon layer 
16-P+ Mold polish recon layer 15-N type polish recon layer 16-P+ It is constituted by the P-N junction of 
the mold polish recon layer 1 5. The eel section A and the common interlayer insulation film 1 1 are provided 
on field oxide 13 and the bidirection diode 14 so that this bidirection diode 14 may be covered. On an 
interlayer insulation film 1 1 , it lets the contact hole of an interlayer insulation film 1 1 pass, and is P+ of the 
outermost periphery ( drawing 5 right one end) of the bidirection diode 14. P+ of the eel section A which 
carried out electrical installation to the mold polish recon layer 15, the common source electrode 12, and the 
most-inner-circumference section ( drawing 5 left end side) of the bidirection diode 1 4 The gate pad 1 7 for 
the electrical installation to the exterior which carried out electrical installation to the mold polish recon 
layer 15 is formed. The gate pad 17 is connected by the gate wiring which is not illustrated to the gate 
electrode 7. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the bidirection diode 1 4 of the above-mentioned 
conventional P channel mold power metal-oxide semiconductor field effect transistor P+/N/P+/N/P+ It is 
the N type polish recon layer 16 P+ It is considering as the P-N junction structure of the conductivity type 
inserted in the mold polish recon layer 15. The formation Coincidence formation of the N type polish recon 
layer 16 is carried out with a base region 9, and it is P+. Since coincidence formation of the mold polish 
recon layer 15 is carried out with the source field 10, The impurity dose for forming the bidirection diode 14 
and the eel section A is independently uncontrollable, respectively. P+ The impurity dose for forming the 
mold polish recon layer 15 and the N type polish recon layer 16 becomes the same as that of the impurity 
dose for forming the source field 10 and base region 9 which are determined preferentially. The boron for 
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forming the source field 10 or the dose of fluoridation boron ion is P+ by which coincidence formation is 
carried out since it is controlled by about [ 5x1 01 5cm - ] two. High impurity concentration of the mold polish 
recon layer 15 cannot be made sufficiently high. Moreover, P+ Coincidence formation of the polish recon 
layer 15 is carried out with the source field 10. and since the thermal diffusion time amount after the ion 
implantation of boron ion or fluoridation boron ion is short, it is P+. The mold polish recon layer 15 cannot be 
formed sufficiently deeply in a polysilicon Fucus-vesiculosus lock. Therefore, it becomes soft, the dynamic 
resistance of the bidirection diode 14 becomes large, and the electrostatic-discharge tolerated dose of the 
P channel mold MOSFET becomes low, and the breakdown voltage wave of the bidirection diode 14 has the 
problem that fluctuation with the manufacture variation and the product of a breakdown voltage value of the 
bidirection diode 14 is large. Moreover, it will be P+ even if it can make concentration of the source field 10 
still higher. There is a possibility that the boron of a mold polish recon layer may run through a field insulator 
layer. Moreover, since the high impurity concentration of the N type polish recon layer 16 is independently 
uncontrollable, there is a problem that the breakdown voltage value of the bidirection diode 14 is 
uncontrollable to arbitration. Therefore, it was made in order to solve the above-mentioned trouble, and this 
invention is a P type polish recon layer about the bidirection diode of a P channel mold MOS transistor N+ It 
considers as the P-N junction structure of the conductivity type inserted in a mold polish recon layer. The 
breakdown voltage wave of bidirection diode is made into a hard wave by controlling independently control of 
the high impurity concentration of a P type polish recon layer by another production process with the eel 
section. It is small in the manufacture variation of the breakdown voltage value of bidirection diode, and 
product fluctuation, and aims at providing arbitration with a controllable semiconductor device and its 
manufacture method for a breakdown voltage value. 

[0006] JL 
[Means for Solving the Problem] (1) A semiconductor device concerning this invention is characterized by 
said bidirection diode consisting of P-N junction structure of a P type polish recon layer and a high 
concentration N type polish recon layer which sandwiches this in a semiconductor device which has a P 
channel mold power MOS transistor by which a channel is formed in the direction of the depth of flute of 
voltage impression to a gate electrode prepared in the interior of a slot, and bidirection diode which protects 
this MOS transistor. Since bidirection diode of polish recon is made into P-N junction structure of a 
conductivity type whose P type polish recon layer is pinched in a high concentration N type polish recon 
layer according to the above-mentioned means, a breakdown voltage wave of bidirection diode becomes 
hard, and dynamic resistance becomes small. Moreover, since high impurity concentration of a high 
concentration N type polish "recon" layer is high, a surface layer of a high concentration N type polish recon 
layer is not influenced to contamination by manufacturing process of an interlayer insulation film. 

(2) A manufacture method of a semiconductor device concerning this invention is the manufacture method 
of a semiconductor device of the above-mentioned (1) term, and while performing formation of a P type 
impurity ion-implantation layer for said P type polish recon layer independently of an ion implantation for saic 
MOS transistor, it is characterized by to perform thermal diffusion of said P type impurity ion-implantation 
layer by thermal diffusion after an ion implantation for said MOS transistor, and to perform formation of said 
high concentration N type polish recon layer by ion implantation for said MOS transistor, and next thermal 
diffusion. Without newly in addition to an ion implantation for forming a P type polish recon layer adding a 
production process according to an above-mentioned method, it can carry out so that a dose of an impurity 
of a P type polish recon layer can be controlled independently of the eel section and high impurity 
concentration or the diffusion depth of the eel section may not be influenced, and a high concentration N 
type polish recon layer can be formed in an ion implantation for an MOS transistor, and next thermal 
diffusion and coincidence at high high impurity concentration. 

(3) While performing a manufacture method of a semiconductor device concerning this invention in the 
above-mentioned (2) term in the state of a polish recon film before carrying out patterning of the formation 
of said P type impurity ion-implantation layer to said P type and an N type polish recon layer Thermal 
diffusion of said P type impurity ion-implantation layer is performed by thermal diffusion after an ion 
implantation for base region formation of said MOS transistor. It is characterized by performing formation of 
said high concentration N type polish recon layer by ion implantation for contact-breaker-plate field 
formation of said MOS transistor, and next thermal diffusion. 

(4) A semiconductor device concerning this invention possesses a semiconductor main part which a crevice 
is formed in the eel section at a U character mold groove and the gate pad section, and includes a low 
concentration P type drain field common to the eel section and the gate pad section, and sets it in the eel 
section. An N type base region established in a field which was included in said semiconductor main part and 
divided into said U character mold groove by surface layer of said drain field, A high concentration P type 
source field established in a surface layer of this base region, and gate oxide prepared in an inside of said U 
character mold groove, A gate electrode which consists of polish recon prepared in said U character mold 
groove through gate oxide, Provide a source electrode which makes a base metal aluminum which insulated 
with this gate electrode and interlayer insulation film, and carried out electrical installation to said base 
region and a source field, and it sets in the gate pad section. Field oxide prepared in said crevice, and a gate 
pad which makes a base metal aluminum prepared through said interlayer insulation film on this field oxide, 
Prepare in the surroundings of this gate pad on said field oxide, and bidirection diode which consists of a P 
type polish recon layer and a high concentration N type polish recon layer which sandwiches this is provided 
Electrical installation of said source electrode is carried out to an N type polish recon layer of the outermosl 
periphery among said N type polish recon layers, and electrical installation of said gate pad is carried out to 
an N type polish recon layer of the most-inner-circumference section. 



2/6 



2004/03/04 16:20 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



(5) It is characterized by a semiconductor device concerning this invention being the epitaxial layer by which 
said semiconductor main part was formed on a semiconductor substrate in the above-mentioned (4) term. 

(6) A semiconductor device concerning this invention is characterized by said semiconductor substrate 
being high concentration P type in the above-mentioned (5) term. 

(7) A semiconductor device concerning this invention is characterized by said semiconductor substrate 
being high concentration N type in the above-mentioned (6) term. 

(8) A manufacture method of a semiconductor device concerning this invention The 1st production process 
which forms an initial crevice in the eel section of the surface of a semiconductor main part which contains 
a low concentration P-type semiconductor layer used as a drain field in a surface side at an initial slot and 
the gate pad section, After configuration deformation of a U character mold groove and the initial crevice 
was carried out for an initial slot in a crevice from forming a LOCOS oxide film in an inside of said initial slot 
and an initial crevice after the 1st production process completion, The surface of a semiconductor main part 
is covered with a polish recon film, and a P type ion-implantation layer is formed in this polish recon film. 
Later, The 2nd production process which carries out patterning of this polish recon film, and forms a 
polysilicon Fucus-vesiculosus lock in a periphery on a LOCOS oxide film of said crevice, Ion-implantation 
Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. carries out post heating diffusion of the N type 
impurity for said LOCOS oxide film after the 2nd production process completion at a mask. The 3rd 
production process which forms an N type base region in a field divided into said U character mold groove of 
a surface layer of said semiconductor layer, carries out thermal diffusion of said P type impurity 
ion-implantation layer by said thermal diffusion, and uses said polysilicon Fucus-vesiculosus lock as a P type 
polish recon layer, A resist pattern of said P type polish recon layer to which the most-inner-circumference 
section and the outermost periphery, and said a part of base region surface were exposed at least is formed 
after the 3rd production process completion. Ion-implantation Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. carries out post heating diffusion of the high concentration N type impurity for this resist 
pattern at a mask Even if said base region surface layer has few high concentration N type 
contact-breaker-plate fields and said P type polish recon layers, a high concentration N type polish recon 
layer is formed in the most-inner-circumference section and the outermost periphery. The 4th production 
process which uses said polysilicon Fucus-vesiculosus lock as bidirection diode, A resist pattern which made 
a part of surface of said base region and a contact-breaker-plate field and the surface of said diode cover 
after the 4th production process completion is formed. Later, Ion-implantation Perilla frutescens (L) Britton 
var. crispa (Thunb.) Decne. carries out post heating diffusion of the high concentration P type impurity for 
this resist pattern" and said LOCOS oxide film at a mask. The 5th production process which forms a high 
concentration P type source field in a surface layer of said base region, The 6th production process which 
leaves a LOCOS oxide film of said crevice as field oxide while removing a LOCOS oxide film of said U 
character mold groove after the 5th production process completion, After the 6th production process 
completion, after forming gate oxide in the exposed surface of a semiconductor main part including a U 
character mold groove inside, cover with a polish recon film from on that, and patterning of this polish recon 
film is carried out. The 6th production process which leaves a polish recon film of said a part of source field 
surface and a U character mold groove, and forms a gate electrode. Cover with an interlayer insulation film 
from on that after the 6th production process completion, and patterning of this interlayer insulation film is 
carried out. The 7th production process which exposes the surface of a high concentration N type polish 
recon layer of the most-inner-circumference section of the surface of said contact-breaker-plate field and 
a source field, and said polysilicon Fucus-vesiculosus lock, and the outermost periphery, Cover with an 
aluminum film from on that after the 7th production process completion, and patterning of the metal 
membrane which makes this aluminum a base metal is carried out. A source electrode which carries out 
electrical installation to said contact-breaker-plate field and a source field, and a high concentration N type 
polish recon layer of said outermost periphery is formed. It has the 8th production process which forms in 
the diode inside on said field insulator layer a gate pad which carries out electrical installation to a high 
concentration N type polish recon layer of said most-inner-circumference section through said interlayer 
insulation film. 

[0007] 

[Embodiment of the Invention] Below, based on this invention, the P channel mold power metal-oxide 
semiconductor field effect transistor and its manufacture method of one example are explained with 
reference to drawing 1 thru/or drawing 4 . First, when a configuration is explained, it is P+ which 21 is a 
semiconductor main part in drawing 1 , and is high concentration P type. It prepares on the mold 
semiconductor substrate 22 and this semiconductor substrate 22, and while the U character mold groove 23 
is formed in the surface of the eel section A in the shape of a grid, it has the epitaxial layer 25 by which the 
crevice 24 was formed in the gate pad section B. The eel section A is explained. The gate electrode 27 
which consists of polish recon through gate oxide 26 is formed in the interior of the U character mold 
groove 23 formed in the epitaxial layer 25 surface. An epitaxial layer 25 is P which is the initial layer of an 
epitaxial layer 25 and is low concentration P type. - N+ prepared in the surface layer of the mold drain field 
28, the N type base region 29 established in the field separated by the U character mold groove 23 of this 
drain field 28 surface layer more shallowly than the U character mold groove 23, and a base region 29 Mold 
contact-breaker-plate field 29a and P+ The mold source field 30 is included. As the superficial structure of 
each field separated by the U character mold groove 23 of the epitaxial layer 25 surface is shown in drawing 
2 , the whole is an abbreviation square, and the source field 30 is quadrisection source field 30a of three 
square shapes divided into abbreviation 4 non-annular division into equal parts isolated with predetermined 
constant width, and a base region 29 (contact-breaker-plate field 29a is included) is source division base 
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region 29b narrow [ between quadrisection source field 30a ]. On the epitaxial layer 25, the interlayer 
insulation film 31 was formed so that the gate electrode 27 might be covered, and on it, the source 
electrode 32 which makes a base metal the aluminum which carries out electrical installation to the source 
field 30 and the contact-breaker-plate field 29a surface by ohmic contact through the contact hole of an 
interlayer insulation film 31 is formed further. The source electrode 32 is using the part as the source pad 
for the electrical installation to the exterior. 

[0008] Next, the gate pad section B is explained. Field oxide 33 was formed in crevice 24 inside formed in 
the epitaxial layer 25 surface, and the bidirection diode 34 which becomes the surroundings of an on [ this 
field oxide 33 ] from polish recon is formed. The bidirection diode 34 is N+. Mold polish recon layer 35-P 
type polish recon layer 36-N+ mold polish recon layer 35-P type polish recon layer 36-P+ It is constituted 
by the P-N junction of the mold polish recon layer 35. The eel section A and the common interlayer 
insulation film 31 are provided on field oxide 33 and the bidirection diode 34 so that this bidirection diode 34 
may be covered. Inside the bidirection diode 34 on field oxide 33, the gate pad 37 for the electrical 
installation to the exterior is formed through the interlayer insulation film 31. The source electrode 32 is 
straddling and carrying out electrical installation to N+ mold polish recon layer 35 of the outermost periphery 
( drawing 1 right one end) of the bidirection diode 34 from the eel section A through the contact hole of an 
interlayer insulation film 31, and it is N+ of the most-inner-circumference section ( drawing 1 left end side) 
of the bidirection diode 34. The gate pad 37 is straddling and carrying out electrical installation to the mold 
polish recon layer 35 through the contact hole of an interlayer insulation film 31. The gate pad 37 is 
connected by the gate wiring which is not illustrated to the gate electrode 27. 

[0009] According to the above-mentioned configuration, it is the bidirection diode 34 of polish recon 
N+/P/N+/P/N+ It is the P type polish recon layer 36 N+ Since it is considering as the conductivity-type 
structure inserted in the mold polish recon layer 35, and it becomes hard and dynamic resistance becomes 
small, the electrostatic-discharge tolerated dose of the breakdown voltage wave of the bidirection diode 34 
of P channel mold power metal-oxide semiconductor field effect transistor improves. Moreover, N+ Since 
the high impurity concentration of the mold polish recon layer 35 is high, they are the gate pad 37 and N+. It 
is N+ also to contamination by the manufacturing process of the interlayer insulation film 31 inserted into 
the mold polish recon layer 35. The surface layer of the mold polish recon layer 35 is not influenced, the 
manufacture variation of the breakdown voltage value of the bidirection diode 34 and product fluctuation 
become small, and the P channel mold power metal-oxide semiconductor field effect transistor which has 
the reliable bidirection diode 34 with the breakdown voltage value as layout can be manufactured. 
[001 0] Next, the manufacture rnethod is explained with reference to drawing 3 (a) - (d) and drawing 4 (e) - 
(h) and drawing 1 . First, the 1st production process is P+ which is high concentration P type as a 
semiconductor main part 21 about the completion back of this production process as shown in drawing 3 (a). 
P which is a low concentration P-type semiconductor layer on the mold semiconductor substrate 22 - The 
wafer in which the mold epitaxial layer 25 was formed is prepared. Silicon oxide 53 by the oxidizing 
thermally ] method on the surface of this epitaxial layer 25 for example It forms in about 500A of thickness. 
Further the silicon nitride 54 with a CVD method on it for example After making it grow up to be about 900A 
of thickness, a nitride 54, an oxide film 53, and an epitaxial layer 25 are alternatively etched by the 
photolithography method and the dry cleaning dirty method. While forming the initial slot 55 in the field used 
as the eel section A in the shape of a grid, the initial crevice 56 is formed in the field used as the gate pad 
section B. The initial slot 55 and the initial crevice 56 etch the depth for example, by 1 .3-micrometer aim, 
and are formed. 

[001 1] Next, if the 2nd production process uses after the 1st production process completion and a nitride 
54 as a mask for the completion back of this production process as shown in drawing 3 (b), and it oxidizes 
thermally the inside of the initial slot 55 and the initial crevice 56, for example, the LOCOS oxide film 57 of 
about 7000A of thickness is formed, configuration deformation of the U character mold groove 23 and the 
initial crevice 56 will be carried out for the initial slot 55 in a crevice 24. Then, a CVD method covers the 
surface of a wafer by the polish recon film, the ion implantation of boron ion or the fluoridation boron ion is 
carried out with about [ 4.0x1014cm - ] two dose from on this, and the boron ion-implantation layer 58 is 
formed in the surface. Then, by the photolithography method and the dry cleaning dirty method, on the 
LOCOS oxide film 57 of the gate pad section B, it leaves a polish recon film and the polysilicon 
Fucus-vesiculosus lock 59 is formed. 

[0012] The 3rd production process removes a nitride 54 and an oxide film 53 for the completion back of this 
production process completely by the sentiment dirty method after the 2nd production process completion, 
as shown in drawing 3 (c). The silicon oxide 60 for an ion implantation by the oxidizing [ thermally ] method 
next, for example It forms in about 100A of thickness. Later, the LOCOS oxide film 57 — a mask — carrying 
out — silicon oxide 60 — minding — the inside of the surface layer of the eel section A — alternative — 
arsenic ion or phosphorus ion — for example, about [ 3.0x1013cm - ] two dose — an ion implantation — 
and thermal diffusion is carried out and the N type base region 29 is formed. Thermal diffusion also of the 
boron ion-implantation layer 58 is carried out by the thermal diffusion at this time, and the polysilicon 
Fucus-vesiculosus lock 59 whole serves as the P type polish recon layer 36. Although arsenic ion or 
phosphorus ion is poured also into the polysilicon Fucus-vesiculosus lock 59 exposed at the time of the ion 
implantation of arsenic ion or phosphorus ion at coincidence, since there are few doses than the boron 
ion-implantation layer 58, there is no effect on the P type polish recon layer 36. 

[0013] Next, the 4th production process carries out the ion implantation of the completion back of this 
production process with about [ 5.0x1015cm - ] two dose alternatively [ a mask ] to base region 29 surface 
layer, as shown in drawing 3 (d), after removing a resist pattern 61, it carries out thermal diffusion of the 
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resist pattern 61 after the 3rd production process completion and in the photolithography method for 
arsenic ion or phosphorus ion, and it is N+. Mold contact-breaker-plate field 29a is formed, this time — 
coincidence — the P type polish recon layer 36 — at least — the most-inner-circumference section and 
the outermost periphery (at this example, they are the most-inner-circumference section and the 
outermost periphery, and a center section) — alternative — arsenic ion or phosphorus ion — an ion 
implantation and thermal diffusion — carrying out — N+ The mold polish recon layer 35 is formed. N+ Mold 
polish recon layer 35-P type polish recon layer 36-N+ Mold polish recon layer 35-P type polish recon layer 
36-N+ The bidirection diode 34 which consists of P-N junction of the mold polish recon layer 35 is 
constituted. 

[0014] Next, the 5th production process carries out [ the completion back of this production process ] the 
ion implantation of boron ion or the fluoridation boron ion for after the 4th production process completion, 
the LOCOS oxide film 57, and a resist pattern 62 to a mask with about [ 5.0x1015cm - ] two dose 
alternatively into the surface layer of a base region 29 and base contact field 29a, as shown in drawing 4 (e), 
it removes a resist pattern 62, and is P+. The mold source field 30 is formed. A field [ that it continues being 
under the epitaxial layer 25 after a base region 29, contact-breaker-plate field 29a, and the source field 30 
were formed ] is P. - It becomes the mold drain field 28. 

[0015] As shown in drawing 4 (f), the 6th production process the completion back of this production process 
Next, after the 5th production process completion, The mask of the LOCOS oxide film 57 and the bidirection 
diode 34 in a crevice 24 is carried out with the resist pattern 63 in the photolithography method. By the 
sentiment dirty method The surface of a base region 29, the source field 30, and base contact field 29a and 
the inside of a slot 23 are exposed by removing the oxide film 60 on the LOCOS oxide film 57 in the U 
character mold groove 23, a base region 29, base contact field 29a, and the source field 30. It leaves the 
LOCOS oxide film 57 formed in the crevice 24 as field oxide 33. 

[0016] Next, the 7th production process forms gate oxide 26 in the surface of a base region 29, base 
contact field 29a, and the source field 30, and the inside of a slot 23 for the completion back of this 
production process by the oxidizing [ thermally ] method after the 6th production process completion, as 
shown in drawing 4 (g). The thickness of gate oxide 26 is formed in about 500A for example, on the base 
region 29 of the inside of a slot 23. A CVD method covers the surface of the wafer which passed through 
the above production process by the polish recon film, by the photolithography method and the dry cleaning 
dirty method, it leaves a part of source field 30 surface and the polish recon film of a slot 23, and the gate 
electrode 27 is formed. 

[001 7] Next, trie "8fh "production process covers the surface of a wafer with an interlayer insulation-film 31 - 
for the completion back of this production process after the 7th production process completion, as shown in 
drawing 4 (h), it etches a resist pattern into a mask for this interlayer insulation film 31 and oxide film 26, 
and exposes the N+ mold polish recon layer 35 surface of the most-inner-circumference section of the 
source field 30 and contact-breaker-plate field 29a, and the bidirection diode 34, and the outermost 
periphery. And the resist pattern used at this time is removed. 

[0018] Next, the 9th production process covers the completion back of this production process with the 
metal membrane which makes aluminum a base metal for the surface of a wafer after the 8th production 
process completion, as shown in drawing 1 , and etching removes a garbage for a resist pattern on a mask. 
The source field 30 and contact-breaker-plate field 29a to which the surface was exposed ranging over the 
gate pad section B top from on the eel section A, and N+ of the outermost periphery ( drawing 1 right one 
end) of the bidirection diode 34 The source electrode 32 which carried out electrical installation to the mold 
polish recon layer 35 is formed. N+ by which the surface of the most-inner-circumference section ( drawing 
1 left end side) of the bidirection diode 42 was exposed through the interlayer insulation film 31 in the gate 
pad section B on the field oxide 33 inside the bidirection diode 42 The gate pad 37 which carried out 
electrical installation to the mold polish recon layer 35 is formed. The source electrode 32 is using the part 
as the source pad for the electrical installation to the exterior. The gate pad 47 is electrically connected to 
the gate electrode 27 through the gate wiring which is not illustrated. 

[0019] According to the method explained above, it is the bidirection diode 34 of polish recon 
N+/P/N+/P/N+ It is the P type polish recon layer 36 N+ When forming as P-N junction structure of the 
conductivity type inserted in the mold polish recon layer 35, The ion implantation for forming the P type 
polish recon layer 36 is performed before forming the polysilicon Fucus-vesiculosus lock 59 after covering 
for the wafer surface by the polish recon film. And by performing thermal diffusion after the ion implantation 
for forming the P type polish recon layer 36 to the thermal diffusion and coincidence after the ion 
implantation for forming a base region 29 Without newly in addition to the ion implantation for forming the P 
type polish recon layer 36 adding a production process The dose of the impurity of the P type polish recon 
layer 36 is controllable to arbitration independently of the eel section A. And the diffusion depth of the P 
type polish recon layer 36 can be made sufficiently deep, without influencing the high impurity concentration 
and the diffusion depth of the eel section A. Furthermore, it is N+. The ion implantation and thermal diffusion 
for forming the mold polish recon layer 35 are N+, without newly adding a production process by carrying out 
to the ion implantation and thermal diffusion, and coincidence for forming contact-breaker-plate field 29a. 
The mold polish recon layer 35 can be formed in high high impurity concentration. Therefore, a breakdown 
voltage wave is hard, it is stabilized and the P channel mold power metal-oxide semiconductor field effect 
transistor which has the manufacture variation of a breakdown voltage value and the small bidirection diode 
34 of production process fluctuation can be manufactured. Moreover, the breakdown voltage value of 
bidirection diode can be set as arbitration by controlling the high impurity concentration of the P channel 
mold polish recon layer 36. 
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[0020] It sets in the above-mentioned example and is bidirection diode N+/P/N+/P/N+ Although 
conductivity-type P-N junction structure explained, the number of stages of P-N junction may be fluctuated 
with the breakdown voltage value demanded. Moreover, although the source which shows the superficial 
structure on the surface of an epitaxial layer of the eel section A to drawing 2 is the thing of an un-annular 
pattern and being explained, you may be other un-annular patterns and the annular pattern with which a 
source field encloses a base region, without being limited to this. Moreover, although it was formed in the 
shape of a grid and the U character mold groove was explained, it may be formed in the shape of a stripe. 
Moreover, although power metal-oxide semiconductor field effect transistor explained the P channel mold 
power MOS transistor, you may be the conductivity modulation mold MOSFET. In this case, let a 
semiconductor substrate be high concentration N type. Moreover, although the epitaxial layer was grown up 
and the semiconductor main part was explained on the semiconductor substrate, you may constitute only 
from a semiconductor substrate. Moreover, a P channel mold power MOS transistor may be contained in a 
semiconductor integrated circuit. 
[0021] 

[Effect of the Invention] Since bidirection diode of polish recon is made into the P-N junction structure of 
the conductivity type whose P type polish recon layer is pinched in the N type polish recon layer of high 
high impurity concentration according to the semiconductor device concerning this invention, it becomes 
hard and dynamic resistance becomes small, the electrostatic-discharge tolerated dose of the breakdown 
voltage wave of bidirection diode of a P channel mold power MOS transistor improves. Moreover, since the 
high impurity concentration of an N type polish recon layer is high, by not influencing the surface layer of an 
N type polish recon layer to contamination by the manufacturing process of an interlayer insulation film, the 
manufacture variation of the breakdown voltage value of bidirection diode and product fluctuation can 
become small, and a reliable semiconductor device can be offered, and the manufacture yield can be raised. 
Moreover, when forming the bidirection diode of polish recon as conductivity-type structure whose P type 
polish recon layer is pinched in the N type polish recon layer of high high impurity concentration according 
to the method of this invention, The ion implantation for forming a P type polish recon layer is performed 
before forming the polysilicon Fucus-vesiculosus lock after covering for the wafer surface by the polish 
recon film. And thermal diffusion after the ion implantation for forming a P type polish recon layer is 
performed to the thermal diffusion and coincidence after the ion implantation for forming a base region. By 
carrying out to the ion implantation and thermal diffusion, and coincidence for forming a 
contact-breaker-plate field, the ion implantation and thermal diffusion for forming an N type polish recon 
layer WitKout newly in i addition to the ion implantation for forming a P type polish recon layer adding a 
production process The dose of the impurity of a P type polish recon layer is controllable independently of 
the eel section. And it can carry out so that the high impurity concentration or the diffusion depth of the eel 
section may not be influenced, and an N type polish recon layer can be formed in a contact-breaker-plate 
field and coincidence at high high impurity concentration. A breakdown voltage wave is hard, it is stabilized 
and the semiconductor device which has the manufacture variation of a breakdown voltage value and the 
small bidirection diode of production process fluctuation can be manufactured. Moreover, the breakdown 
voltage value of bidirection diode can be set as arbitration by controlling the high impurity concentration of a 
P type polish recon layer besides fluctuating the number of stages of diode. 

[Translation done.] 



6/6 



2004/03/04 16:20 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLeije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section cross section of the P channel mold power metal-oxide semiconductor 
field effect transistor which is one example of this invention. 

[Drawing 2] Pattern drawing of one example showing the plane pattern for one eel of the surface of a 
semiconductor main part separated by the U character mold groove of the P channel mold power 
metal-oxide semiconductor field effect transistor of drawing 1 . 

[Drawing 3] The important section cross section showing the manufacturing process (the 1st - the 4th 
production process) of the P channel mold power metal-oxide semiconductor field effect transistor of 
drawing 1 

[Drawing 41 The important section cross section showing the manufacturing process (the 5th - the 8th 
production process) of the P channel mold power metal-oxide semiconductor field effect transistor of 
drawing 1 

[Drawing 5] The important section cross section of the conventional P channel mold power metal-oxide 
semiconductor field effect transistor. 
[Description of Notations] 

21 Semiconductor Main Part 

22 Semiconductor Substrate 

23 U Character Mold Groove 

24 Crevice 

25 Epitaxial Layer - 

26 Gate Oxide 

27 Gate Electrode 

28 Drain Field 

29 Base Region 

29a Contact-breaker-plate field 

30 Source Field 

31 Interlayer Insulation Film 

32 Source Electrode 

33 Field Oxide 

34 Bidirection Diode 

35 N+ Mold Polish Recon Layer 

36 P Type Polish Recon Layer 

37 Gate Pad 

53 Silicon Oxide 

54 Nitride 

55 Initial Slot 

56 Initial Crevice 

57 LOCOS Oxide Film 

58 Boron Ion-Implantation Layer 

59 Polysilicon Fucus-Vesiculosus Lock 

60 Silicon Oxide 

61, 62, 63 Resist pattern 
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ilit^v-^lii^Wlb, y-F^FSPtcfc 
l>r, fjEIMlSPrttcSW/c^ -/-;UFHftBI£. £07 
a FM{l«±CcSirEIBIBJ»3l»«*^^THWfcTJl/ 
:=~^A££#K£-f 4^- F'** F£, WE?*-* 
FBMtJLhrtloy- F^? F©«DKRtf. PSWJ 

v i; =i £ c ft£&t*Bi?£KN y v y a > ■ £ * 

»J:3>n<D5^ *?fjaffl©NS£ji<y i^y 3>JltcfiE 

v - • «rt«*o-N a*v v y 

(5 ) **WCC»-5*»f*»KW±E (4) JIKfct* 

*U + ;HBT* 4 c £ *#»£T 4. 
(6 ) *»W«:««*»*i6BW±E (5 ) *tc*$^ 

( 7 ) #»WK«S*»*«»*±E < 6 ) fltcfcts 

( 8 ) *«qH(c»4*3W*«ai©»»*i*«. F U-Y > 
fR« £ tt 4 ta?SS P S***® *«BB«*c*tr*«»* 

<t O'WWiaSBCDrtffitc LOCOS »ftBS4^T 4 C £ 

C0#y^ , j3>i«:pa^*> a a® * u -cf* . 

C O S M{ t IB±©^ H y y > ^ o ^ % JKStT 
4*2Xg£, *2IS557a, WELOCOSBft* 

fiE^«»B©«ffiB^EU^«tc^St3n/c 
««ccNsa^-x««*^«b, ffiE*»»tteccttJ»E 
PiT« ^ * >aAi*it£Si( ltbuE^ y s> y n > 

^P^4PS#'J^y3>IiT5S3IIi. ^3 

so xs^ja, WEPss# y ^ y =» < £ 



£?fjexu nrE#y^y=>>^0 9^*3R*^itt^-/* 

flL C©US>* F'**->iI»ELOCOSR{fcR£* 

l-c. mE^-*«w^B»K*«*pfiv-*ww 

*J&fi«-**5XH£. S*5XSK7«. H-FlBU^MiS 

©Locos ^tJ3S^r#*^r ^iit k tir iBmspo l o 
cosMib«*7 -f-;uF»ffcRiur«-r*6XS 

y >j n >H-ctaa u > c<£>* y > y 3 
>^ut, «rEv-^iK«*ffii©— »*$«fciyu^aa8l<D 20 
# y > y * i/ty- f s» e is 

<t % m 6 xffisxa.. _*©±^ h mmm^pM u , 

- * gm** iffv-^ ««©«ai t M ib # y ^ y a > ^ 

h^-^awtoitfv-^amiWEaBi-MaB© 
iSi*s Na#yt^ya»i<t tc m^w^tt**" sv-xi 30 

«*«fiSL/. B5E»rtH8BOW*ffiNffl#y^y^>» 
CcmmWS^T^y- h><? F*ttE7 a ->\> F*6«SJfi 
±CD if -f * - F WEJllffl »«B S/hLT KJfiW S 

[0 00 7 ] 

(DP ^ i- ^;H^7-MO S F E T& J:tf-£<D38ifi#ffi 
*0 17!iMia4 4#P.SUrBiW-r4. ST, «fi£*Bi93 
BIKtW, 2 1 tt*3W**ft-c, WiSffiP 
32-C* 4 P + 5S¥i»f*Sfi 22i, C (D¥*i*S* 2 2 40 

RS3niiftCcy- F»BKIH»2 4*g&S<Sti 
fcxfjr + ^-f^B2 5i4#Lt^S. -feJl/BBAKO 
C^r|ftn^T4o xe***/+ji/JB2 5*BK:JBfi!lStifc 
U^S3t2 3<Drt*Ccy- hBtfbM2 6 4/hLT^y^ 

yn>*6ttsy- hii2 7«?nti^ B xtr 

**S/*jUB2 5ttitT**S/ + JWB2 BO^itfe 

U-f >««2 8^MJl(7)U^M7ll2 3icJ:0^>gH$n/c 
Wftfc U ^S3» 2 3 <fc 9 » < R W fc N * «« 2 9 5C 
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^<-^««2 9 0aHB«:Htf/cN+ H 
T?t»4. xtT**^*^B2 5*noU^Sa?)l2 3CCJ: 

(C, v-^««3 0«4fef*#ISiE#^*0. Ji.-^. Bf 
ScD-StirgtH L/ fc#*tt©W 4 «$Nc*MW 3 tifc 3 
ft»©44JWV-X««3 0a-r*>3. ^-^««2 9 

ffi«3 0 aBB©*B»ft V-^»«l^^*** 2 9 b ^*> 
£ 0 xbTjr*^ + ^B2 5±«:tty- HE«2 7*»« 
T4J:5KBWIttt«3 l*RW. SK*o±«:iiBffl 
tt«M3 1 (Dn>^^ h*-;i/*lbtv-^W3 0 
teck^n^^^ h^-*«Si2 9 a^ffi<b*-^ ?*J8 
RCC J: 0 *»WaSttT 57^5i«>At £ T * v 
-X»B3 2*RWtl,»S. V~-*««3 2tt*<D—» 
*^SP^©^M««^c«>©v--x^-^ Fibril 

[0 00 8 ] h * FBBB Cco^-CRIB"*" 

£ 0 xt'^*i/+;UB2 5affi^JKSE3*i/cIHSI52 4rt 
HfiC7Y-JbFBHtfl3 3*RW. CW^J^m 
^3 sioji^ y s/y 3>3Ep6ttSSi^rfiitt^^ * 

-F3 4*R»TC»«. a*rttt^*-F3 4ttN + 
a#y^"y3V»3 5-PSa#y^V"3>B3 6— N-+ 

y > y n >n 3 5 - p m# y ^ y 3 >■ 3 b - p + 
y y n >b 3 5 © p - n S^^c cfc 0 0 » 

4. c©3R*Wtty-f F3 4fttt«-rSJ:5K:y -f 
FMUM3 3 fc J: 0^*^14^^ *- F 3 4±tcHr 
;u»Atftia<0BIB»l»K3 

FKfbflt3 3±©3R*rtltt*-/* - K 3 4©rt»IK:tt« 
F^»F3 7*Rtfrt>». 5R*fiItty-f*-F3 40 

^niisp (0 1 -cttsigfflij) cDN+a^y^y3»i3 

5Cc«Blffl»eJ»IR3 1 <D3>££ F*-^4jlL-C-fe^ 
SPA3^6V-^«S3 2*s»D*«W««SL,rteO. » 

*rfiitty-f F3 4©«krtB» (H i-c»ass«) 

N+ SS#ys/y 3>B3 5^(iBffltBI»H3 1CD^>^ 
^7 F^-;U^:iiLry- F^<9 F3 7*s8tO«aWS^ 
L,tW B F3 7»y- F®g2 7tc(3^U 

jfti^'- HBiBl«:j:08a»snri»*. 
[0 00 9] ±EflHSfc , # 'J ^> "J 3 
ft^^^- F3 44N+ /P/N+/P/N+ iPS* 

y ^>yn>B3 64N + fi^y^y 3>B3 5-c*te» 

WHttibtOSO^ »#fc]14y-f*-F3 40B* 
KWEBWW^^- F i tt 0 • «pfPfflan*«^3 < tt Sfc* 
P ^ + ^ol/M^'^-MO S F E TcD#mKWfi^± 
t^o i/cN+ S#y^y 3>B3 bO^FW^ififi^iS 
C^/c^, F3 7 £N+ S!#y^y =»>B3 5 

*>N+ S#y '>y 3>B3 5©Sfflia»iJ»3ti4C<!: 



9 

E«rflMBtt©»»5R*lfttty ^ *- F 3 4 P 

^ + ^Jl/^W-MO S F E T £f3i£-C£ 
[0 0 10] :X«C«**tt*H3 (a)-(d),H4 
(e) - (h) *si:l>ll tWWLTBWT*. 

illgttC <DXm<D7ET'&ZM3 (a) tCTjrf £5 

cc. 2 l £brig?«fiP^r*&P+ gf^ig 

K5 3 40J*.tf> «/*5 0 0*>^ hP-AgfiCCJg 
J&U HCC*©±CC^y3>^tW5 44CVD©C<fc 
DWAtf, HJ*9 0 0*>y* h ASSESS * 

9BtM5«:»fclB5 4. S!M5 3^it^^^t 

315 B^tS^^C^TSiftOC, FSPB t 

[0 0 1 1 ] #&C, »2Xa»C<DXg®357f£*l2 3 
- - < b-} -tCiR*- «k 3 » LISSm ».b« 5 4 * V 

ftl/TtftJxJ*, Jgi?7 0 0 0^>yx hd-AflgOL 
OCOSWW5 74«fi«i, 5#U^3S 
812 3, **<fctf. »JBIH»5 6iWIH»2 4R:j(S*SE«3 
ft& 0 *©f& ?*^CD^ffl£CVDffiCCj;9*y 
y n >H"Cl*a L . C <D±#> W*f t 
*^-Y*>£WU*4. 0X10 14 cra- 2 fiJgcr)F- 

x?*ffiK:<fcD. KpPBOLOCO SS&ftSS 

5 7 ±rc# y v y n >h^^l-c ^ y > y =i ? ? 

[0 0 12] »3XfIttC<DXS<D3E7l££ia3 
(c ) tC^-Ti^OC, »2XH557SL S{tK5 4fcJ: 

Suffice <t D >f * ->&.\<Dtc$><Di> II ^ >H*tf tH 6 0 £ 

ft, LOCOSiSftJUB 7 47X^tcLt5/'J3>Kt 40 

>X«y W*>*«*J*tf3. 0X1 0 ,3 cm- 2 fiS© 

f - xtr * >ttAacnwt» itN^-^ mm 2 

ft£#*^^*>&All5 8 J: 5 K-XI^ftl^c 
feP^'J^'j3>13 6^r>8J»«:&l>. 50 
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[00 13] WC, S4Xg{JC©Xg©^Ttft*ia3 

(d) &C7nfJ:5lC, *3XS3S7«. 7*MJV*5 
7 ^SWU^X h A£->6 1 fcvX^C-^-X^iS 
29^®H^jltR0^W:t:^^^>X^ i ;>-r^>^Ff|^ 
tf5. 0 x 1 0 15 c m'lia© F-Xlt>f t>ftAl 
b^h;S^->6 1 4tt*atC«Hfilkl/rN+ Sa> 

h^-*««2 9 a4J&K-r4. C©<t*|5IB*K:. 
PS* y > y ^ >J1 3 6 O'Pte < 1 & Al*iJH8B*J 

A&tfjftl£tfcL"CN + a#'Ji/'j3>B3 bZBtftlss 

n+ sw*y fy 3>jb 3 5 -pffl#y s^y ^>I3 6 - 

N+ SS#y^y3»13 5~PM#y vy n>H3 6 - 
N + SSfPy 2/y 3>13 5 COP -NS^6tc5S*IoI 
142V:*- F3 l&ffif&Th, 
[0014] <Wt. m5JMteC<DJLm<D%7'ik*m4 

(e) K^TJ^C, »4XB3E7t*. LOCOSBMfc 

2 9*>m^3>^^ f««2 9 a(ommm\*tftm 

tR m K * 0 * -Y * > X t i A { b * ^ * -Y * > * W ^ « 5 . 
Ox 1 o 15 cm" 2 fijgOF-XM-C^^>aAUU^^ 
h^^->6 2 4iiUTP+ SV-^««13 0&fcf& 
^-X»i2 9 . h^-X^t52 9'aS" 

5<3Dtc<3!>**CD*««P- SKUY>«82 8i^5 e 
[0015] mBXfI(iCCDXSCD^7m ; &^i4 

(f ) K^r^OK, ^5Xfi^7f^. taS2 4rtoL 

OC O SK<ti 5 7 fcet^* iPltti^ -r*- F3 4£y 

*;> hi5r^ttCcJ:0U^Sa8l2 3^<DLOCOS 
^ftM5 7 <fc"<-;*Sg*S2 9, -<-X^>^^h^2 
9 a *J J: CX V - 3 0 ±<OWti IB 6 0 £ [&£lT ^ C 
itcj:0^-x««2 9, y-x««3 O^JJ:^-^ 

n>^^h^29 R<Dmm±m2 3(o\^m^m^ 

(H«B2 4(cJgfiS;$n/cLOCOStt{tiJlS5 7«y -f 
F»Mt;IK3 3 i L,r^-T e 
[0 0 16] *7XBttC(DXg©3£7««rBI4 

(g) CC7^rJ:9(c, »6XSffi7«. ^-^M«2 
9 % -^-^3>^^ h««2 9 atoJ:0*V-^«iS3 0 
<D«nt»2 3©rtffi*clftBlYtffitc<fci5*'-- hW^tJR2 
6*J&Sf&. HWt«2 6©Bt»tt. » 
2 3CDF fc 3mcO^-XtI«2 9±r5 0 0^>^X hP- 
A?IJSCCjf$St3 tl4. ei±OXS€:*ifc'i7 ^ -^<D*ffi 

-fj5fe*j<fcCJfF5^J.^^ffitcJ:0. V-^««3 

o mw<D— si5^5 j: cx 31 2 3 y y > a u t y 

[0017] ^C*C, »8XSttC<DXS<DS7»*H4 

(h) CCTn-rj:^^:, W7XfI557», -?x-^<D«ffl 



(7) 



H 



#y^y 3>il3 5a®£SEa3t!:£ 0 ^ur. C<Dt 

[0018] #«C, gi9X*M«C©Xg©5n'«*:ia 1 

9 a i^rnJtty^^" - K 3 4 ©«?fJS« (0 1 "Cfctfi 
JSflB) ©N+ SS#'J V»Jn»13 5iJC«»W««Ute 
V^M3 2t»«U y-F^? F»Bte*$l>TSI 
;#ftt4£W*- K4 2<Dft«D-7 A -Jl/KK<tJS3 3± 

#yi/y =i>»3 5«C««K«l»Lfcy- h'^ F3 7 
**JSRr4. V-*«B3 2tt*©— 8B*^SB^©«» 
fl^8!lfc(Ofc»<DV-^^5r Fi F 20 

4 7ttH«0ttC>y- hi«S^^Ury- F«ffi2 7K1 

- ««e5fic««.3*ixui. - . 

[0 0 1 9] £i±K?Bbfc*jSCCj;ntf. 
ba^filtty-Y*- F3 4*N+ /P/N+ /P/N + 

-c^il^P-N^SiurMt^i^, P 

^ - / mv&m& * y ^ y =j > ^ n 

^^59*»str4«rtcm». psy*y->yn> 
a 3 e ^^fSt s/cfe(D^ ^ >aAi^ffl^^- ^ 30 
t#82 9 ^f&rhtc^(D^t^ : &KWomwsi.tm^ 

cc1f0ci^cj:0, PI^'J^'J ^>I3 6 

< % pm* yvj3>i3 6 co^f«!K© f - xm&fgm 

«r-fe;u»Attt!*a:Cc:ffiKtc?f^, PSStfy^y 

3ccR»-a-r*c+»ai<tr*, HtcN+aa*yvya> 

* h^^«2 9 aiJgRR-r^/cd&O-Y^vaAR^ 

c<tft<, n+ ssw*y s/y ^>@3 5ttW^«**j«Kfic 
a. b/c^ot, »««ff«^^-Fr»« 

-Y^-- K3 44*tSP^t*^^-MOSFET 

# y s/ y 3 >B 3 6 ©^*BWI«**WP* a c <L cc ct 9 
5K#|S!14 F©l»««E«*ff**CW36^**. 

[0 0 2 0 ] ±iai«WcteC»r. 5R*lft14y^*- F 
£N+ /P/N + /P/N + ©«SSSP-N&£tfBS-C 
UM8L/fc*s, sststi4B««£EflitcJ:0P-N«^O 50 
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Stt^SEO-cfcJ:^. *fc, -te^SBAOxt:**^* 

7-MOS h7>^X^4^7-MOS F ETX'tftWL 
tcbK 6«BS:SSSMOSFETr*-9ttJ:o. CO 

1*4^2»ttS«±«: :t t * * w A» iffift 3 * fc *> © 

Pft*^'7-MOS F^>^**tt*3W**Wlsl 
[002 1 ] 

«wsattoNa# y > y ^ >ni"ci*bawaop 

-N«£«iS<5: l/Tl>&<£rC\ 3R*|o|tty-f*- FOB 

t*BEE«»tt^~ f t 0 , ttff»ts*j/hs < & a** 

P^t^^^-MOS F5O^*£0i^5£*2tWM 
^ItS. *ft:NSl#y^y=a»BflC>^«*««*«* 
l»fc*/ »IB«^cD«3SxSr<Z>»*K:» LrfcNSJ 

# y v y n >H«>affl«»i5«3 c £ »sc < , 

f^tt^^^^ FOBWaBEffloKjt-'^^^+acflSlfiia 
Di<D*ffi«:J:ti«, #y^y3><D3R*lflltty-f*- F 

*pa#y rJVBsaswttatt^Nffl^y^y =3 

y n isjaiBfirtr ztc&><o a * >ffiA J & ^ ^ * 
^* y v y ^ >j«risa»# y s/»ja>^o^ *fc®s 
swcctfi^ fr-^, ps#yt^y=i>it*JKfiJt"*"*fcib 
o^*>aA«^tttt*^^^ts«*»^*^® 

j&RR-r a -y ^ >a as &t£fl* i i 5 ) 
B#5c?f5cicci»5, psa#y^y=»»i*^flt"*"4fc 

-Y * > ftAtW St /c Xff * ilflnT ^> c i ft < , 

pss#y v y 3 >rao^f*B^o F-x«o>w»*-b^w 
«:»wu&ci<t 9 (-cif x., ns^' y v y ^ >H« ^ > * 

RttO/hSl^^tt^^*- F«rWT6*»*iS!l* 

££i/-c««-rac<b#-c*4. pa#y2/y=i 
>«©^«w«a*wiirrscitcj:oy^*-- f©s 



(8) 
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MOSF ETOSSPBScHH. 

[02] . Hl©P*-r*^ffl'*7-MOSFET<DU 

[0 3 ] 0 1 ©Pf t*^^"-MOSFET©Si 
illli (*l-*4Ifi) ^^TSSPWEI 
[04] 0 10P*+*JU3S>*7-MOS FETOWl 

[0 5] f|^©P* + *JUS!'*7-MOS FETOS 



2 1 

2 2 

2 3 U^SS? 

24 enais 

2 6 y-nwm 

27 y-hmg 

28 FU-f>1 



1^2000-299457 
14 

*29 

29 a n>2£> h^*pl$ 
3 0 V-*«« 
3 1 JlP^&ff HI 
3 2 V-X@g 
3 3 7 -f KHSfbR 
3 4 3R*rSltt^*-K 
3 5 N+ 3!#y v;r2>lg 
3 6 PS#'JV'j3>i 
10 3 7 h'** F 

5 3 i/y^>MffcBl 
5 4 WbM 
5 5 tTJJKftt 
5 6 ftJJSHflSP 
5 7 LOCO SUM bJB 
5 8 *«>5R^*>aAB 

5 9 ^'JV'J3>^P'^ 

6 0 ^ur^HftM 

6 1. 6 2, 6 3 L^* 

*20 



[02] 




[B3] 



(a) 



(b) 



56 

/ 



5 5 >B< 

JTTT 



2 5 



2 2 



2 1 




29a 30 



[04] 



5 7 ^3 6 ^,5 0 2 4 29 fltJ 2 3 



5735 34 36 



(f) 



Ce) 



57 35 54 56 



i 



52 30 60 




24 29 29a 23 



33 35 34 36 



33 35 34 36 



29 20a 23 
63 30 23 



[05] 




24 28 28 201 29 

35 34 36 31 30 31 

' ' ' sh 




24 ZS 2tf 20a 23 



